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[*&&] mmm 

iZ <fc § Si-O-S m&<D]&f& £. , f&SBg^g tC J: & j^m - J^^M 

u *y F*m„ 
C^fb l ] 



(R3) n2"A-fSi (ORi) 3 -ml(R2)m1 ]n1 * ' * (I) 



*U nm 1 ~10©MI5C$:^L> n2« 1 ~ 5 <DS£I££:g|-f „ 2 
[M*^3] |f*^lXli2(cfH«cZ)^#-Ma^-<^U^ FM^fc, 

{c^vat, tffiB^D h>^u yit&m, mm*)\s*ywmjkx$rt-'7 

- x 'J v - < % -1T'$) £ d i: i: ~t Z> mm - mm 
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[o o o i ] 

[0 0 0 2] 

nmm (dmfo ^mm^ti, v*v&2fcmmizttbzn^mm%mmAmmt 

[0 0 0 3] 

mmmiz^^ti^mn (*m. **j-)i7kmm^) tMrnizmm^n^m^t 
aw* mmm) zmmwizmmtzzt. lEMtMmzm^mzmB^zzt: 

[0 0 0 4] 

m^m^mmMmmmmmnmzit. -mmz±y^y mmmm) izk 

Tktxjifcymmzi: VZimLtt^xt-i-vyZJioitpT'TkZftLT^u h 
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iSf£ft©*J&rt^ 100~150T;<Bffifl^«T?fM»Sii:*©##* OV*fc 3*1-5. 

iTO©* * y -;wc*ff.5Ay -Yffi*«<Bv%fc«), M&cgy&b£* 9 J -/itfin 
(D fc sb(D M$k -t ^ S * 3Rj£ © — o £ & o T v \ £ . 

[0 0 0 5] 

JprfcLTtt, ■ *Zf • 74 ViJ)\y • h U - (Journal of Phy 

sical Chemistry) Bj ,1999f£, Hl03#, p. 9468, r 7 £; # ;i/ • l/lfa.— (Ph 
ysical. Review.) Bj , 1997^ H55#, p. 12108, #^2000-272932-^^?g, # 
^2000-256007#^?g, #^2000-357524#^#, # ^2001-93543-^^#^{CfH« 

[0 0 0 6] 
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y jv - ?)],Jxm i: i l J §lfi - *i t ; ^ ^ ^ Kg® ^ n h > fcmtt 

^«^^»c«fc»;*^34is*«, unco hy&mm&iaito&iLtoK.mm&&& 

[0 0 0 7] 

[#ff^:m i ] 

#HmO-69817^# ($4-71) 

#^¥H-203936-^^# m 6 - lOJi) - ~ 1 

#^2001-307752#^# 6-71) 

*m&3103888-3&# (14-71) 
[##ff ifcjtK 1 ] 

rxb^hn^r^^ T 9 % (Electrochimica Acta) j , 1998f£, H 
43^, K510-119, P. 1301 

rxMttW} , Bnxmmmtt, 2002^, ^50^, p.39 

[0 0 0 8] 
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[0 0 0 9] 

#«Mr>raMfc-£«>ic;i vy>I!:fAl, Befcrf£&fsf#f*£fcK: J: »J, -fu h 
[0 0 10] 

[0 0 11] 

[0 0 1 2] 

[ft 2] 

(R 3 ) n2-A-[Si (OR 1 ) 3 4nl(R2Xm ]n1 ' ' ' <*) 

[0 0 13] 

si - j^iis^ x te^m - ieuM-^ & l e> & g&g & m l , mm o ~ 2 

&3iU nl« 1 ~10<Dmm*i£L. n2te 1 ~ 5 CD^Sr^fc 3-«13Uinl# 2 
«-fc©^SR 1 XttR 2 tt^tl€*lH-T* : foMJ&oT : feJ:<, n2# 2 SRgfc 

[0 0 14] 
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[0 0 15] 
[0 0 16] 

±m* v^>l£ttTlB— jR* (ii) T**S4isft^*n?**©##*bv*. 

[ft3] 

— f-Qn Yn Qi 2 4^ 2 ' * *< n > 




[0 0 17] 

-jr^: (id q u si;q 12 ti 2 & g L, Y u iZ2m<D 

U m2iil~3©«E»tS:^ , r. 
[0018] 

[0019] 
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ttTIH-^ ( I ) T?3t 3 ft £ ft -5 o 
[0 0 2 0] 
[ft 4] 



(R 3 )n2-A-[Si 



n1 



(I) 



[0 0 2 1 ] 

SiL ^^Xtt^T;i/^;i/» (M^(i^mi~2O0T;i/^;i/ST^u, 

jfc, >>? a^n t:°;i/ffi> n/\3f*//i/a, ^n Kf ^7i/I^) e>ft> 
T'J bv^J£ ITU ^!§[6~20<o«^X«MttSlco 

Lv>M£LT«, figlXteMfiglcD^n 6lg (n°U^;b»> €M';;if 
) , «^XiiM*m©/\^n 511 (7'j;i/i, ft7i>«f) ^#Ptf<bft 

[0 0 2 2] 

Ate* y^>«£^tf^M^-@J-e&y, * y>!f bv^j£ ttit d 

ietrich Demus J&tF Horst ZaschkelC -5 TFlussige Kristalle in Tabellen 
1 1 J , 1984^, p.7-mzmMZnT^Z>&<Dtfmfbtl2> 0 cfJT'=b, TU-B 

[0 0 2 3] 
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[ft 5] 

— f-Qn Yn Qi2-}^ 2 ' • '(ID 

[0 0 2 4] 

LXit, -CH=CH-, -CH=N- -N=N-, -N(0)=N-, -C00-, -COS-, -C0NH-, -COCHg- 
, -CH 2 CH 2 -, -OCH 2 -, -CH 2 NH-, -CHg-, -CO-, -0-, -S-, -NH-, -(CH 2 ) 1 ~ 3 - - 

ch=ch-coo-, -ch=ch-co-, -(0=0^3- rne,©l^tWJ -ch 2 - 

, -CO-, -0-, -CH=CH-, -CH=N-, -N=N-, Z.n*><DM&1*:^&& »J l/V^ r 

!>S:t>*Q 12 «#M^T^^(0^#(C^* bv%„ 
[0 0 2 5] 

Y u tt2flS©4, 5, 6Xii7iMIi, XiZ J £ftbfrt>mi&Zn2>M& 

e>(Z)^|^-eS>So Y n (Z)^^ bV^#«i: LTte, J^TiC^-T (Y-l) ~ (Y-28 

<fc »J»* L<» (Y-l) , (Y-2) , (Y-18) , (Y-19) , (Y-21) R& (Y-22) 
T'&U, £»b}C#S;L<l± (Y-l) , (Y-2) &t>* (Y-21) T*&2> 0 
[0 0 2 6] 
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[ft: 6] 



✓ 



(Y-1) 



(Y-2) (Y-3) 



(Y-4) 





X N N=N 



(Y-5) 



X = CH 2 ,0,CO,NH (y.^ 
(Y-6) 



(Y-8) 



N 




N-y 

N=N 


N-N 
N=N 


o 


(Y-9) 


(Y-10) 


(Y-11) 


(Y-12) 


(Y-13) 




XXV- 






" -o- 


(Y-14) 


(Y-1 5) 


(Y-16) 


(Y-1 7) 


(Y-18) 






-nQm- 






(Y-19) 


(Y-20) 


(Y-21) 


(Y-22) 


(Y-23) 


/-Q 

— ( B- 
^0 




-©- 


-o 


^> 


(Y-24) 


(Y-25) 


(Y-26) 


(Y-27) 


(Y-28) 



[0 0 2 7] 

i/ 5 ~25##$l<, 6~i8#i*j#£L^o r;i/*;nsx 

[0 0 2 8] 
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•dt^&^o iiif^fM, -ju^jvm. -f^jvm, i-^u^jim 

, 2-x.^)V\3ri/;\sM, t- 

[0 0 2 9] 

2. r'J-;H 

[0 0 3 0] 

3. mmmm 

2- tr y * *; 2-4 \? y /i/X, 2-5=- 7 s / y *e & s = 

[0 0 3 1 ] 

4. 7;m^r'>S 

<fc y»* b< itmmm 1 ~2i<nyjin* fflpLit* h^s>S, :nb 

[0 0 3 2] 

5. 7i/^*i/I 

[0 0 3 3] 

6. T)lzi3ri/j])ltf—)im 
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[0 0 3 4] 

7. i/r;i 

8. 7jbtnS 

9. T;i/n^ri/^;i/^— 

10. vr jmmi$mi <b*i£o 

[0 0 3 5] 
[0 0 3 6] 

. t/VJVm (-SiC0R r )^ mI (R 2 -) ml ) ..« v fil^HA £ «iJ&Tr £ * V >f > T 
[0 0 3 7] 

— jKsSCDlCfcV^, ml#0, &tfn# 1 ~ 3 (D^UCT'fe & CD*W* L 

t tc ^#4- >r mitismo) skfom z # if s # r ti <=> tc pgjt $ *i s % © t* & & v 

[0 0 3 8] 



fflIIE# 2003-3027905 



#2002—281357 

[ft 7] 

(S-1 ) ^_ ( ch 2 ) 9 -0-^^>— ^j>-0-(CH 2 ) 3 — Si(OEt) 3 
(S2) ^^CH 2 -0-<^^— <^>-0-(CH 2 ) 9 — Si(OEt) 3 

(S-3) ^ CH 2 -0— — 0-(CH 2 ) 8 -0-(CH 2 ) 3 -Si(OEt) 3 

(S-4) ZJv> — CH 2 -0— 0-(CH 2 ) 8 -0-CONH-(CH 2 ) 3 -Si(OEt) 3 

(S-5) A — CH 2 -Q— (CH 2 ) 10 -O— — 0-(CH 2 ) 3 -Si(OEt) 3 

(S-6) Q^-CH 2 -0— — (^ = ^— Q-(CH 2 ) 9 — Si(OEt) 3 

(S-7 ) 0 ^ > J. t CH2 _ 0 _^^_^^_ 0 _ (CH2)8 _ 0 _ (CH2)3 _ si(OEt)3 

(S-8) 0^>^CH 2 -0-<^J^— ^^-0-(CH 2 ) 8 -0-CONH-(CH 2 ) 3 -Si(OEt) 3 

(S-9) o ^>£i CH2 _ o _ (CH2)l0 _o--^^)---(Q>-O-(CH 2 ) 3 -Si(OEt) 3 
[0 0 3 9] 
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(S-11) 



(S-14) 
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(S " 10) ^^-Q>-{^-0-(CH 2 )a-0-(CH 2 )3-Si(OEtfe 



(S-12) = ^ 0_CH 2-{3~X3 -0-<CH2)a " 0_(CH2)3 " Si(OEt)3 
(S-13) == ^— 0-CH 2 -^~^— ^^0-(CH 2 ) 10 0-(CH 2 ) 3 -Si(OEt)3 



^^-©-(CHzJa-o-^^— ^^-o— (CH 2 ) 3 -Si(OEt)3 



w-O— (CH 2 ) 3 — Si(OEt)a 

(S-15) ^^-CH 2 -0-^^— ^-O-tCH^-O-A-o-^H^^s,^^ 



w-0 (CH 2 ) 3 — SKOEtb 

(S-16) oQ/-CH 2 -0-^^—^^-0-(CH 2 ) a -0— A_o_ {C H 2)3 — Si (OEt)3 

[0 0 4 0] 
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[ft 9] 



(S-17) 



\ /— O— (CHaCHzOh— (CH 2 > 3 Si(OEt) 3 

CH 2 -0 (CH 2 ) 10 -O-H^^ — ^^-0-S\-0— (CHzCHjOh— (CH 2 ) 3 Si(OEt) 3 



X— (CHjCHjOb— (CH 2 )a— SKOEt) 3 
v * W W — (CHzCHjOb— (CHjfe Si(OEt) 3 



(S-19) 



W-O— (CH 2 )j-Si(OEt) 3 

O^^-CHz-O-CO-^^— ^^-O— (CH 2 ) 9 -0-A_ 0 _- (C H 2 ) 3 -Si(OEt) 3 



(S-20) ^— O-CO-^^— ^^-O— (CHjfe-O-tCH^-SKOEtJa 

(S-21 ) ^-CO-O-<CH 2 ) 10 -OH^J— <Q>-CO-0-^^-Si(OEt) 3 

(S-22) CH 2 -O-(CH 2 ) 10 -O-<^ e3~""°~V^ 0 ~ <CHa)3 — a(OEt)! » 

^— ^ — CHz-CHCH^o-O-^^ — O— /V-O— (CH 2 ) 3 Si(OEt) 3 

[0 0 4 1 ] 

[2] *y K#»©ftnK«;&tf«i»B 

A£*lTVN£lll=H£» (R 3 ) (DM-^iCiU, 
Iff £{C^&LTMl§Hfr 

[0 0 4 2] 
(1) Vfr-tf^m 

VJl-?)im<Dm£l>TiZ. #|§2000-272932#^fg, #^2000-256007^-^ 
, #|g2000-357524#^$g, #^2001-93543#^#, fxl/^hn^5* "7 9% 
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(Electrochimica Acta) j ,1998^, H43#, ^10-11-^, p. 1301, #fFH31038 
[0 0 4 3 ] 

^;i/kf n U K SM^x-^;^ ( 5^ e K n 7 5= 

, #=tfKx-f (j;xf;n-f;i/, if i/>^yn-^^W 

(Tizh — h'JM ^^n^b'JJK ;* h3fi/Ti2 h — h y;w ~7u 
K, * ;b # 5 > , i?>f/i/^l/A7U*, ^f>«/7th7^K^) , 2NIffii§ 
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<DT)VU-JIM. T-bb-bV )V. >f)]/ZuV-bV)\/. * b^ri/Ttb-bV 
[0 0 4 4] 

- frflg^'fb-^^ 1 g fc*f Lftt l < {io. l—ioo g -es> 

u < ii i ~io g-e&£„ 

[0 0 4 5] 

m^u b>mtLxit. mm. mm. v>mm ch 3 po 4 , h 3 po 3 , h 4 p 2 o 7 , 

* >^*^>*;M-*v#<iM80- ##w%*i3o h y&t t,xm y - 

ym^xrJiM (W jutfizmw i so® vym^ *t JiMT*&v, vywt*m 
x*^;k yvi^n^i^f^, 'j>iKfi/;n7f;K 
xx^;b, y>ii;^f;bxxf;i/, y ymv K-r^i/x^-r;^) . mu >^ 

X7^;b, I'J>8Kfi/M^f^, I'J >li/ifM7fM 
i~i5©x;i//js>^-efeu, h;px:/;ui/*>^ 

*>^o , a^stf^gfts (Mz.itMmmi~i5<Dtjji#ym i mv&v, mm. 

n*#>*;b*x;i,) ^ Ki?, h'j7Mn^^>7;i/^;vh'j7;i/tD7 
-ehT^ K$0 , *x*>^3S (MX.^*iS:i~30©^^^>^-eS)U, ;* 
rJiftxfcym. ^Tjiii-sxifrym, 7i-^*^*>|, ^7i_M^*> 
i,5-r?z uy^xfrxii-sym^) ^ofcft^itiam. Xtei- ? j * y izft 
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U T^Ul'-h (#^2001-114834-t^#) , >-fbrff U x— 

&&¥10-45913#&?|), yWI/jfc^tjtfU (#^¥9-245818#^#) ^0 

r(HP0 4 ) 2 -nH 2 0, 7 -Zr (P0 4 ) (H 2 P0 4 ) • 2H 2 0, a-Za;i/^7i-;i/'J >Hlg> r -Z 
ajl/^7i^'J ^^^CDM^b-a-^, Sn0 2 -2H 2 0, Sb 2 0 5 -5.4H 2 0^©*^Dift 
ifc%, H 4 SiW 12 0 40 -nH 2 0. HgPW^O^-n^O^CD^^n U U V\, 

[0 0 4 6] 

±m<d-7u bymitV)i-V)vfcj&<DMM£hrftm-*2>}immz, 

bTt)J;VN 0 h>li:lttti/'J^r - hffl^«y h^-^ftfbf^ (Si-0 

-p) *B&-tz>vyit&w (&*.h<\*v>mm. u >sxxf») > 

tft-e=bH 3 Po 4 , H3PO3, y>ixxfm su^ijx^fMf©^^ 
jWtc#3:Uv^ t&«g^^Sl'ffc#^(Z)Sitc*fLO.i~io^;i/Sfi^ 

[0 0 4 7] 

U < «O~80°CT'& y, £ £>fC#£ L< &20~60°C-£&£ o 
[0 0 4 8] 
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(2) m&'ftm (R 3 ) (DM-a 

Uv^fn-b'j;i/) , 2,2' -yv^* > 5? 

^ITit a-*^/3j<— ;Wb^ (#H#S*2367661#;&tfim2367670#(D#BJ3M 

*) , 7fn>f>x-f;i/ (^K#fi : 244828^0M#) , a -mit^mmm^m 

MTisU-fyit&m (^ffl#fF2722512#H^HH#) , ^«^y>flS^4ft (#HI# 
W3046127#^tJf|^2951758#©#WjttI») > h'JT'J-M^ 

/ 7 x -;i/>5r K y £ <7>m&&t>-& (^K#S^35493676-^0^IW^) , 
U ^x^S^-fb^ (#^fS60-105667#<k^&tf#ffl#f£4239850#l£ 

o 

[0 0 4 9] 

* L<tt0.01~20eS%T?fc»J, <fc »J#* L<ttO.l~10e*%T?&S. 
[0 0 5 0] 

Rgtfx^ 1/ KS^f* h V **l/>**i/ \?S>(D &o teT )\s*c VyJt^ris 
K*©»-&, m^*&«Ei:LTfcJ::7n (_h|3 (2-1) T*#*tf *fM/>f 
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[0 0 5 1] 

Sfit^tSril^-etS. ffiibV^ST^n^S/Ktl/ttt, AU Ti, Zr^© 
[0 0 5 2] 

[ftio] 

(R4)m3Si (Z) 4 -m3 • • • dll) 

[0 0 5 3] 

mzmi,. ztt;\n>f>i? jus, Bvmm xttOR 5 £3eu R 5 \*7km 

■3&t*/Xtt4-B3# 2 &±<D £ ^R 4 &tJfZtt-e-4x-6nH — T?=feM*i o T V% 0 
[0 0 5 4] 

-m^(ui)m 4 \z-m^, d) ©R 2 fcpian»S)-s. m3&oxtti *W£l< 

, ztiOR 5 7bW* u<> R 5 «r;i/=¥;i/^^^* bVN 0 *stfoa>£is<z>mtL Lv^t-£r 

mmtLXlZ, "rh"?* b^risis^y (TMOS) , f V h * 1/ V=y > (TEOS) 
[0 0 5 5] 
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UtU] 

(X-1) n-C 3 H 7 -Si-(OEt) 3 

(X-2) n-C 6 H 13 -Si-(OEt) 3 

(X-3) n-C 12 H 25 -Si-(OEt) 3 

(X-4) <Q>-Si-(OEt) 3 

(X " 5) < ^3 _CH2CH2 ~ Si ~ (OMe)3 
(X-6) (EtO) 3 -Si-(CH 2 ) e -Si-(OEt) 3 

(X-7) (OEt) 3 -Si-CH 2 CH 2 CH2-0— ^^-0-CH 2 CH2CH 2 -Si— (OEt) 3 

(X-8) (OEt) 3 — Si-(CH 2 ) 3 — NHCOO-(CH 2 CH 2 0) 6 — CONH-(CH 2 ) 3 -Si— (OEt) 3 

(X-9) O 

CH 2 =CH~C-0^(CH 2 ) 3 -Si— (OMe) 3 

(X-10) ft 

CH 2 =C-C-0-(CH 2 ) 3 -Si-(OMe) 3 
CH 3 



(X-11) 



CH2— CH-CH 2 -0— (CH 2 ) 3 -Si— (OMe) 3 
O 



CH3CH2 

(X-12) H 2 C CH-CH 2 -0-(CH 2 ) 3 -Si— (OMe) 3 

O CH 2 



(X-13) f<OB)3 

(EtOhSi^^^SHOEth 

[0 0 5 6] 

2 0 ffiE#2 0 0 3-3 0 2 79 0 5 



#2002—281357 

[0 0 5 7] 

i^^7-r;i/A^LTii> tac (hU7tf ;bt;i/D- 

^<D~t)lu-x&-Mft^7-( JV<U, PET (t#Ux^I/>^1/:7# b- h) , P 
en (t$v x.j-uy?'?* u- b) momxTji&mft^yJ ptfe (jtfy h 

[0 0 5 8] 
[0 0 5 9] 

[0 0 6 0] 



2 1 
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[0 0 6 1 ] 

it. 10~500 ft mtf ft £ U<> 25~100,u m^#{C^* 
[0 0 6 2] 

Xli, — ^ffi^©^^*?* b < t£500 nmJ^T, i'JftK &200 nmJ^T> 
#IC#£ U<&, 2-200 nmT?3D£„ gIt^ott)^ItS) 

_ [0 0 6 3] - - • • " 

s/ y ;i/*T*M^ L fcBfcMt T ^e;i/ 7 r ;* 2/ y £JS v^<s £ i: £ s. 

[0 0 6 4] 

[3] 

mm-tz. miitMwmmxmm-tzMMmmm&fa oar tmeaj tp?^) io 

zm-t. MEAiott^n byfcmmnt. f ti&^-e^i^ts* v - Kf lii2 

[0 0 6 5] 

*y-K«i«*i2i:ry-Kfli««i3tt, ^riMmnmn 

12a, 13ai:M^®12b, 13b#e>fcS 0 ftfc&J&tt, S^^^M^M 
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-7^y±j^-=L-^m) ft^nh^filttm ic^ftcs-tir 
fe#Mjfr«b&3 0 M^JSi2b, I3b&^n h>e«MHlltc«*a*Sfe«>K:, # 
?LK3***mi2a, 13ajc#(jfctfl2b, 13b£^tgbfc%© £7°n h >£#Jg|lllC* 
Vh^l/^S (#* b< &120~130°C, 2-100 kg/cm 2 ) T'ffi^i"§*\ 

[0 0 6 6] 

£ & & Jllttft 17& t>Vt ^^yUH^m-t^o AV- Kffiffl© 12 U - # 2HC & 

*y- K««wntti5#Kw-e>*i, r; - KM<z)^Ai/-#22{c&y y - k« 

[0 0 6 7] 
[0 0 6 8] 
[0 0 6 9] 
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Utl2] 



/=v r. — > Br— C 9 H 18 CH=CH2 

oc 

(M-1) 

(M-2) 



HSi(OEtfe 



-OH 

( M * 3 > (M-4) 
-^CgHia-O— ^^~OCH 2 CH=CH2 
(M-5) 



(S-1) 

[0 0 7 0] 

(1) *^(M-3)©^ 

4,4' -^tl K D 3f >>- tf 7il ;i/*E ;7tf^ (M-1) (45.6 g, 200 mmol) 
&DMF1000 mHcyg^U ftm* U ? A20 gSr^iU U -£3lC, 11-^ n ^-1-^ > 
T-*-fe> (47.2 g, 200 mmol) ?:iTbfc 0 £jfr?££80°C T' 5 ftftAHift U £JB& 

;i/T*gfe^, f£$m, 72 gtf)(M-2)£?#£ 0 (M-2) (50.8 g, 133.5 mmol) J 
-;H00 mlfC^-ffcU jkmitJl 0*7 A#?« (K0H12 g/^KlO ml) £#B;l, 40°C 
T'imm. 80°C-e20^raMLfe^, M^^TKfca^, tfmb7iM H %$:5iiL 

> tiambfr**;-n,'vm&^ nm^ 44 g©(M-3)&^fe 0 

[0 0 7 1] 

(2) *W#(M-5)(Z>^rt 

(M-3) (20.3 g, 60 mmol) Zi&fo * * l/>400 mlfC^L, 0.5 MtfD^M^Rifi 

, 16.5 g> 66 Miol)S:l0^iaT?*iDL&. 7 BfrMlltf L fcfc, 
©M««#*:*-M;tf A *SfcU fift^f U>&fibtIieSS:||fe 

o WMlfc7tMl>yK«U 12 gtf)(M-4)£?#£ 0 iftfC, (M-4) 
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(11 g, 31 mmol) &^*^;I/Jfc;i/AT ^ K50 mlfC*§fl?U 10 gCD&gb&y^A 
fcitJ*, «#L<fc*«e>, 3W;A/ (5.2g, 31mmol) SrjfifTUfc. 

y-;i/T*H^b, 12.1 gtf)(M-5)£f#£ 0 

[0 0 7 2] 
(3) (S-l)©^ 

(M-5) (5g, 12.7 mmol) i hiJlh^J/>>7> (3.13 g, 19.05 mmol) £ J> 

;i/x>50 mi, ^y^nAV-;i/5mitc^L, 80°c, ttHMITmeMi 

0 mg&jfcflULfc. MJ£M£80~90t;tC&l3 1 B^£j££i*k^, JffiK&WSU 

M5:i/'J*m7A^07h7^-iafjtlU 3.2 g©(S-l)£^£„ 
[0 0 7 3] 



Tffi£/£&8I K J: »; fuggfls (S-4) Sb-R-EfcLfc, 
[0 0 7 4] - 

CH-C 8 H 16 -OH 



(M-6) 

(M-7) 



OCN (CH 2 ) 3 - S l(OEt)3 

^" ch2 "°~O~^O~ 0 " c8h,6 ° h (M " 9) . 



(M-8) 



^-CH 2 -0-^^— ^^-0-C 8 H 16 -OCONH-(CH 2 ) 3 - : 



Si(OEt)3 

(S-4) 



[0 0 7 5] 

(1) tf»W#(M-8)®^ 
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4,4'-S;n Kndpi/tf7i~;i/(M-6) (76.2 g, 410 mmol) 5:^f;b7th7 
* K400 mHC^«?b, j^M^jU^A (42.2 g) £ 3 OK* V V A (24. 1 g) ZMZ. 
8-*nn;tf-^# J -)l (47.2 g, 287 mmol) &mMLfr a 

iio"c-e5^ra«r#L, ^tcMo^^ &j£$t£7Mc&^, ^fmufcM^5:5 

ii§b£o #e>tl^5ffiM H 1f?:r-feh-hU;i/T^M^b, 63.8 g<D (M-7) 
#<3*l£(M-7) (10 g, 31.8 mmol) % ¥ * JIT 1z h T $ K40 mUC^L, m. 
m*V?2± (3.3 g) £»JU 50°C~£MWL xtf^nnb K'J X3.24 
g, 35 mmol) 80°C 7? 3 B^, £/£>£l±££L £l£Mlir#£:7faCi£#- 

, mt>ftt=.n&M**r*. h- h UA'T* 2®#*§HU 8.2 g<Z)(M-8)£#£ 0 

[0 0 7 6] 
(2) (S-4)©^J* 

(M-8)(10 g, 27 nol) i:>f V S/7 >8-3-( h 'J X h dpS/S/ 'J ^)^n ^(M-9) 
(6.7 g, 27 mmol) &gfgfcx^;WCa§fj!? U ^7f'J>l^^fMX (IV) (10 
mg)£»JU 4B#ra;MM^b£ 0 816 U V % f A? 

D7b7 .JL*JIJBMB 6.4 g#SfiI#(S-4}$:#t 0 

[0 0 7 7] 

mmmi 

(1) h>fi*K(E-i)(Z>^iS( 

trflg^i: IT(S-l) 500 ■g<feX*7-/l/5«l£»APU 25°C 7? 1 %fcgfc!fc0.4 
■ lSrSSiOL/fe. 25iC7*20#iaf||#l,fctfe, U >Bfcai* ^ (U>Bfc (HgPO 
4 , 85 mg) /X^>-;i/3ml) £tjgTL£„ MiS^T^ D > - 
, 2 ttlffiSAttKlfc, 501CT?2l»IHrin3»L, S ^iCl20°CT?3^r»^L 

7^o -effltf7D>i/Y-l/^e)i^l, j^^lll^moe^^- (E-l 

[0 0 7 8] 

(2) ^nh>-^(E-2)« 

IfifffiftfcLT (S-l) 500 ■gXtffb7lb*i/S/7> (TE0S, 185 mg)£x# 
J -;i/5mUc^«?b, 25^7* 1 %3ft|ftJ!K(>.4 ml&gSJULfc. 25°C 7?20#fi9«?# L 
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U >Wimt J -Jimm (V>Wt (HgPO^ 174 mg) /x#y-;i/3ml) £ 
ITbfe. ^ra$r^7n>i/-v-L/±{C^Lii«^, ^T'2^K#S^ 50°C 
T*2B#raMU $6(:i20tt6WBibfc. ^©^^n^-r- i^ib 

[0 0 7 9] 

(3) h>^#BI (E-3) ©#Sg 

TEOS 185 mg£(X-ll) 250 rngjCf^X. (2) £ IH$tlC b T, JP£ 124,u mtf) Q 

[0 0 8 0] 

(4) zfu hyfcmm (e-4) ©#8g 

(S-l) 500 mg£(S-4) 500 ■glCft*. fcJSMKl) £ IHilfC LT, J*£l08A«»tf>e 

[0 0 8 1] 

(5) ^Dh>6ii(E-5)« 

(S-l) 500 mg£(S-4) 500 mgiCf^X. fcJSJW (2) £ |U^(C U T, J? 3 126 # m<Z) B 
62/- h#H#(E-5)«:#fe. M«IT*I^lfeil35, X*?^y?A*B£ 



[0 0 8 2] 

(6) ynh>^#I(E-6)©ffi 

(S-l) 500 mg£(S-4) 500 mgiC-ft;L tcVkft. (3) t lU^HC It, j¥$133^m©a 

6S/-h#Br#(E-6)*:f&fe. H«iT«lfci:r5, * ;* * * Affi & 



[0 0 8 3] 

Jtjggjf 1 

Ifffiffril LT(X-ll) 800 mg£:TE0S 200 mg£x# / -;WC?§fl¥ U 25°C-e2% 
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% (U>K (H 3 P0 4 , 500 mg) />fy^n;t;-Mnl) Sr^OL, 251CT?30# 

H#Sffe, 50°CT'2^P4Mb, se>tc8or;t?3i^rajp|»Lfc. f7n 

[0 0 8 4] 

»Jlt'#?)tlM»(D^D h>te^tt(E-l)~(E-6)£jtgHf >^MR-1 
tf>117 (^asK^thSSi) £11:^13 mm©mgK:fl""5ife£, 2 
Xf>bXftm £#fE-f ^fcf-^^&lCj: U25°C, *B2tM,K60%CD££tf) 

>f snug ufc. *sjn&m fc^-r. 

[0 0 8 5] 

C*l] 







^^"^^XlO-3 

S/cm 




(E-l) 


(S-l) 


0.94 




(E-2) 


(S-l)/TEOS 


0.98 




(E-3) 


(S-l)/(X-ll) 


1.05 




(E-4) 


(S-4) 


0.93 




(E-5) 


(S-4)/TEOS 


0.95 




(E-6) 


(S-4)/CX-ll) 


1.01 




(R-l) 


(X-lD/TEOS 


0.074 




-f-y^^-y 117 




6.20 


nam 



[0 0 8 6] 

3fcvvtt*^©A>f :/U y Kffll (R-l) fCj£^ iffvW tf^aSSfc^'riiltf 
[0 0 8 7] 
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(1) amvkDftm 

&&m&*-My (VulcanXC72lCB&50wt%!&jfi#) 2g£i~7 4 *y&fo (5 
[0 0 8 8] 

(2) mkowm 

mmm 1 1 u^^n h y^mm c (e-d , (e-3) , (e-6 

) &v (R-D ) R&i-7 4*yu7<Dmmiz* a)xm6nr=.mmm^m^m^ 

7°U by fcmmzm?2>£? KM 120^, 50 kg/cm 2 ?**, h7"UXl 

, MEA-l~MEA-5&ftnKLfc 0 
[0 0 8 9] 

(3) »4«#fj#ffi 

££e>JcL£ 0 #v- Kfii:?;- K«*Wtc, *';i/7t; y hr* 5mA/cm 2 

[0 0 9 0] 

[*2] 





MEA 


C 


(v) sb^u 






0.5 mm& 


i mm®. 


(E-l) 


1 


1 


0.62 


0.58 


0.56 




(E-3) 


2 


2 


0.60 


0.60 


0.57 




(E-6) 


3 


3 


0.61 


0.59 


0.59 




(R-l) 


4 


4 


0.48 


0.47 


0.45 


smm 


.-t~7 -Otis u.7 


5 


5 


G.61. 


. 0.44. 


CL42_ 





[0 0 9 1] 
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»«p»JC«JE*«ieTLfc. i©«i^W*mjE<STtt, AV-KSIIM^tife 

JK&fflV\feMEA-l~4tC<k ^Jf^SSUfe«?fiC-l'-4^iSJEE*^^LTV^S 0 #(C, * 
3§0J!tf)MEA-l~3}C «fc »; f£3S L fcm?l&c-i~3T? it «fc U i* v\*JBE &*ft#T? 

[0 0 9 2] 

[02] *nm<DM&nm<Dmm<D-w&&*ftmmw®T-2b&o 

10 • • • ifi^m^^-a-m (mea) 

11 • • • ?u by&mm 

12 • • • K«1§ 

12a • • • *y - K«^?LR#«S/- h 
12b •• • #V- ffilSI 

13 • • -r; - k«m 

13a - • • 7;-KSM«#«S'-h 

i3b • r;-K««*i 

14 • • • A° y ^ > 
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15 • • • #y- KfiffRPl 

16 • • • r;-Ki«HP» 

17 • • • im#: 

21, 22 • • • tA'l/-^ 
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mm] 

, ivvvwR. ^in \z mm^&x it mm - mmm& z&mhozm 
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m m a m m m 



(0 0 0 0 0 5 2 0 1] 
1. ^m^MB 1 9 9 0$ 8M14B 

Mis] rnm&m 

& #f ^^)\\mw^mw^m 2 1 0 



1 
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